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We report an extremely rare case of small bowel obstruction associated with torsion of the vermiform
appendix. A 3-year-old boy was admitted to our hospital with abdominal pain and vomiting. A plain
abdominal radiograph revealed small bowel dilation. Multi-detector computed tomography showed
small bowel obstruction and mechanical ileus. Emergency laparotomy revealed that the midpoint of the
appendix was adherent to the ileal mesentery, forming the hernial oriﬁce. The distal appendix was
congested and necrotic due to torsion at the site of adhesion. Strangulation of the small bowel was
released immediately by appendectomy. The postoperative course was uneventful and he was discharged
on day 6. This case reminds us that common symptoms of children such as abdominal pain can have a
serious cause, including torsion of the appendix.
 2013 The Authors. Published by Elsevier Inc. Open access under CC BY license.Torsion of the vermiform appendix is uncommon in children
[1e4]. This condition is classiﬁed as primary or secondary [5].
Primary torsion is associated with an anatomical abnormality of
the appendix or mesoappendix [4,5], while secondary torsion has
been reported in association with fecolith [6], cystadenoma [7],
mucocele [8], and duplication of the appendix [5]. In some cases,
the cause of torsion cannot be identiﬁed [5]. Small bowel
obstruction secondary to torsion of the appendix has not been
described previously. Here we report a 3-year-old boy in whom
strangulation of the ileum and torsion of the appendix were
detected when emergency laparotomy was performed for small
bowel obstruction.1. Case report
A 3-year-old boy admitted to our medical center with the
complaint of 3 days abdominal pain and 2 days vomiting. There
was no history of signiﬁcant previous abdominal pain. On phys-
ical examination, he was afebrile with stable vital sign, althoughfax: þ81 (0)49 226 3437.
e).
Inc. Open access under CC BY license.he looked lack of activity. The abdomen was slightly distended
and mild tenderness was observed without muscle defense and
rebound tenderness. Laboratory data showed a white blood cell
(WBC) count to 14,800/mm3 and increase of C-reactive protein to
10.6 mg/dl. A plain abdominal radiograph revealed small bowel
dilation. Abdominal multi-detector computed tomography
(MDCT) conﬁrmed dilation of an obstructed small bowel loop,
which was encircled by the appendix (Fig. 1). In the axial view of
MDCT, markedly dilated small bowel was observed. Caliber
change of the small bowel and dilated small intestinal loop with
feculent appearance material near the caliber change were
detected. The dilated bowel was mainly on the right side of the
abdominal cavity, while several loops of collapsed small intestine
were seen on the left. In the oblique axial view of abdominal
MDCT, hernia oriﬁce was formed by the circulated appendix near
the dilated small intestinal loop with feculent appearance ma-
terial. Herniated intestine and mesenteric vessels were detected
in the center of the circulated appendix (Fig. 1). Emergency lap-
arotomy revealed marked dilatation of a loop of ileum near the
cecum due to obstruction by the adherent and encircling ver-
miform appendix (Fig. 2). At the middle of the appendix was
adhered to the mesenterium and formed the hernia oriﬁce. The
midpoint of the appendix was adherent to the ileal mesentery
near the terminal ileum, forming the hernial oriﬁce, and the
distal appendix was necrotic because of torsion at the site of
adhesion (Fig. 2). However, the base of vermiform appendix was
Fig. 1. Intraoperative photographs of the distended small bowel loop and torsion of the
appendix. The strangulated ileum is encircled by the appendix (;) and mechanical
ileus has occurred (/) (a). The mid-point of the appendix is adherent to the mesen-
tery, creating the hernial oriﬁce. The base of the appendix is a normal color (➩).
However, the appendix has undergone torsion at the site of adhesion, and its distal part
is congested (;) (b).
Fig. 2. Abdominal MDCT (oblique axial view reformatted after surgery). The oblique
axial view provides good visualization of the appendix with torsion (;) and the
dilated loop of small bowel containing feculent material (Y). The small bowel and
mesenteric vessels are clearly seen to pass through the hernial oriﬁce formed by the
appendix and mesentery.
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appendix were ligated and then resected. Strangulation of the
ileum was rapidly released after resection of the appendix at its
base. The patient’s course was uneventful after surgery and he
was discharged on postoperative day 6.2. Discussion
Torsion of the vermiform appendix is a rare condition. There
have been reports of primary torsion in children [2,3] and sec-
ondary torsion in adults, including torsion associated with an
appendiceal tumor [9], appendiceal mucocele [8], fecal impaction
[6], or volvulus of an ovarian cystadenoma [10]. In the present
patient, a hernial oriﬁce was formed by adhesion of the appendix
to themesentery of the terminal ileum (Fig. 2). The distal appendix
due to torsion was necrotic at the site of adhesion. Prior inﬂam-
mation of the appendix might have caused adhesion to the mes-
entery. However, the patient had previously been healthy and
there was no history of severe abdominal pain, so we could not
determine whether torsion was primary or secondary in this case.
As shown in Fig. 2, at the distal side of the appendix was
necrotic due to the torsion. However, the base of vermiform ap-
pendix was not necrotic, we could ligate and resect the base of
appendix followed by the burying the stump into the intestinal
wall of cecum. Perger et al. reported that during the laparoscopictreatment of torsioned appendix, surgeons should take care of
not to staple across the necrotic tissue of vermiform appendix for
avoiding the complication by stump insufﬁciency [11]. In our case
ligation of the base of appendix was safely performed because
the base of the vermiform appendix was intact.
Making a correct preoperative diagnosis of appendiceal tor-
sion is difﬁcult [2], because the clinical presentation and CT
ﬁndings often mimic those of acute appendicitis [2,3]. In our case,
we were also unable to make a preoperative diagnosis of torsion.
However, urgent laparotomy was clearly indicated because MDCT
revealed small bowel obstruction, and this led to an intra-
operative diagnosis of torsion. According to our review of the
literature (Entrez PubMed), there have been no previous reports
of torsion of the appendix associated with small bowel obstruc-
tion in pediatric patients. MDCT is a valuable imaging method for
diagnosis of small bowel obstruction [12,13]. Various reports have
emphasized that MDCT is not only useful for diagnosing
obstruction, but also provides information that helps to make a
decision about surgical intervention [12,13]. In the present case,
MDCT was also useful for identifying the need for urgent surgical
intervention in a very rare situation. The oblique axial view of
MDCT revealed a hernial oriﬁce formed by the encircling ap-
pendix near a dilated loop of bowel containing feculent material.
The loop of small intestine and the mesenteric vessels trapped by
the encircling appendix were also clearly visualized.
3. Conclusion
We encountered a rare case of small bowel obstruction in a
child that was due to strangulation by an adherent appendix,
which had itself undergone torsion and become necrotic. MDCT
was helpful for making the diagnosis of obstruction and
demonstrated the need for emergency surgery in our patient.
Reformatted MDCT images clearly displayed this extremely rare
cause of ileal obstruction by an encircling and adherent appendix.
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